Oxytocin-stimulated myosin phosphorylation in mammary myoepithelial cells: roles of calcium ions and cyclic nucleotides.
Oxytocin (10 nM) stimulated the phosphorylation of the 20,000 mol wt myosin light chain in rat mammary myoepithelial cells from a basal level of 0.17 to 0.85 mol phosphate/mol light chain within 30 sec. Of the smooth muscle stimulants tested, oxytocin appears to be the only normal physiological stimulus for myosin phosphorylation in these cells. The roles of cAMP, cGMP, and calcium ions were investigated in the mode of action of oxytocin and the regulation of myosin phosphorylation. Although oxytocin had no effect on cGMP metabolism, there was an increase in the cAMP content of the treated myoepithelial cells. Further investigation suggested that the increase in cAMP levels in response to oxytocin was not directly involved in the regulation of myosin phosphorylation. Various agents known to interfere with calcium ion transport were used to study the role of calcium ions in the action of oxytocin and the regulation of myosin phosphorylation. The results indicate that the duration of the cellular response to oxytocin depends on an influx of extracellular calcium through calcium-specific channels in the plasma membrane.